Aldehyde 5 [(2R,4aS,6S,7R,8S,
Aldehyde 5 (0.862 kg, 1.16 mol, 1.1 eq) was dissolved in n-heptane (7.6 kg). In a separate reactor, sulfone 3 (0.900 kg, 1.06 mol, 1 eq) was dissolved in anhydrous THF (8.0 kg) and cooled. A solution of n-BuLi (15 wt% solution in hexanes, 0.903 kg, 2.11 mol, 2.0 eq) was added to the solution of 3 at a rate to maintain the reaction temperature at ≤ 5 °C and the resulting mixture was stirred at ≤ 5 °C. The formation of desired dianion was monitored by 1 H-NMR after D 2 O quenching (target 95% deuterium incorporation; add extra n-BuLi if necessary). The resultant dianion solution was cooled and the previously prepared solution of 5 in n-heptane was added at a rate to maintain the reaction temperature at ≤ -50 C. The resulting mixture was stirred at ≤ -50 C. The reaction mixture was quenched by an addition of 14 wt% aqueous NH 4 Cl (4.6 kg) at ≤ 0 C, followed by additions of water (5 kg) and MTBE (9 L). The aqueous layer was drained and the organic layer was washed with water (5 kg). The aqueous layer was drained and the organic layer was concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (10 L) and azeotroped in vacuo at ≤ 50 C. The concentrate was dissolved in n-heptane (72 L). Acetonitrile (14 kg) was added and washed at ≤ -25 C to remove the unreacted sulfone 3. Acetonitrile layer was drained and the n-heptane layer was washed with acetonitrile two additional times (repeat acetonitrile washing if necessary). The n-heptane layer was concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (20 L) and azeotroped in vacuo at ≤ 50 C to give 6 (mixture of four diastereomers; 75-95% yield) and unreacted 5. 1 H NMR (600 MHz, CDCl 3 ) 7. m), m), m), m), d, J= 14.5 Hz), m), m), m), m), m), m) , 0.15-(-0.04) (30H, m); 13 C NMR (150 MHz, CDCl 3 ) 151. 11, 151.07, 150.79, 150.57, 146.66, 146.60, 146.55, 141.91, 141.13, 139.58, 139.08, 134.18, 133.86, 133.52, 133.32, 130.86, 129.41, 129.32, 129.06, 128.97, 128.95, 128.80, 128.72, 128.48, 128.44, 105.20, 105.12, 105.10, 105.06, 104.78, 104.73, 104.57, 104.34, 86.74, 84.73, 84.55, 83.87, 81.26, 81.14, 80.01, 79.87, 79.83, 79.76, 79.66, 79.00, 78.94, 78.75, 78.68, 78.13, 77.74, 77.71, 77.60, 77.52, 77.39, 77.31, 77.21, 77.00, 76.79, 76.47, 75.86, 75.72, 75.47, 75.35, 75.28, 74.82, 73.78, 73.73, 73.68, 73.01, 72.96, 72.92, 72.75, 71.48, 71.40, 70.94, 70.86, 70.81, 70.77, 70.26, 69.62, 69.24, 69.11, 68.16, 67.91, 67.78, 67.67, 67.57, 67.55, 67.31, 67.02, 65.40, 64.49, 64.39, 64.27, 64.04, 62.86, 62.85, 62.84, 58.97, 58.94, 58.64, 51.34, 51.24, 49.48, 48.55, 43.17, 43.03, 42.69, 42.51, 41.70, 41.47, 40.92, 40.23, 39.06, 39.00, 38.99, 38.75, 37.96, 37.18, 36.92, 36.46, 36.07, 35.98, 35.95, 35.90, 35.58, 34.64, 34.52, 34.41, 34.33, 32.46, 32.39, 32.36, 32.31, 31.88, 31.77, 31.64, 31.34, 31.27, 31.16, 31.13, 31.04, 30.52, 30.37, 29.75, 29.71, 29.68, 29.05, 29.01, 28.98, 28.93, 28.75, 28.67, 26.71, 26.37, 26.34, 26.30, 26.20, 26.12, 26.07, 26.03, 23.76, 22.98, 22.68, 19.33, 19.14, 19.12, 19.10, 19.07, 18.93, 18.74, 18.72, 18.69, 18.45, 18.29, 18.20, 18.19, 18.06, 17.97, 15.19, 14.10, 14.03, 10.95, -0.02, -3.35, -3.38, -3.40, -3.53, -3.65, -3.72, -3.73, -3.78, -3.81, -3.85, -4.01, -4.15, -4.21, -4.23, -4.25, -4.29, -4.36, -4.38, -4.51, -4.56, -4.59, -4.67, -4.86 Keto-Sulfone 7
Sulfone diol 6 (1.49 kg, 0.936 mol, 1 eq) was dissolved in dichloromethane (DCM; 19.8 kg). A solution of Dess-Martin periodinane (11.5 wt% solution in DCM, 12.1 kg, 3.28 mol, 3.5 eq) was added at a rate to maintain the reaction temperature at 20-30 C and the resulting mixture was stirred at 20-30 C. Upon complete conversion (add extra Dess-Martin periodinane if necessary), 5 wt% aqueous NaHCO 3 (14.7 kg) and 20 wt% aqueous Na 2 SO 3 (15.0 kg) were added and stirred. The aqueous layer was sampled and monitored for its pH value and peroxide content (if pH < 7.5, repeat washing with 5 wt% NaHCO 3 ; if peroxide detected, repeat washing with 20 wt% Na 2 SO 3 ). The organic layer was separated and the aqueous layer was extracted with DCM (19.8 kg). The organic layer was separated and the aqueous layer was drained. The organic layers were combined, stabilized with BHT (15 g) and concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (10 L) and azeotroped in vacuo at ≤ 50 C. The concentrate was diluted with n-heptane (16 L) and loaded onto a silica gel column which was preequilibrated with 9% v/v ethyl acetate in n-heptane solvent system (168 L). The column was eluted sequentially with: (1) 9% v/v ethyl acetate in n-heptane (336 L), (2) 12% v/v ethyl acetate in n-heptane (560 L), and (3) 14% v/v ethyl acetate in n-heptane (392 L). Desired fractions were stabilized with a small amount of BHT (ca. 0.25 g), combined and concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (20 L) and concentrated in vacuo at ≤ 50 C to give keto-sulfone 7 (75-95% yield).
Ketone 8
A solution of samarium (II) iodide (SmI 2 ; 0.086 mol/L in THF, 21.4 kg, 2.00 mol, 2.5 eq) was charged to a reactor and cooled. Keto-sulfone 7 (1.27 kg, 0.800 mol, 1 eq) was dissolved in a mixture of anhydrous MeOH (5.2 kg) and anhydrous THF (8.5 kg) and added to the pre-cooled SmI 2 solution at a rate to maintain the reaction temperature at ≤ -65  and stirring was at ≤ -65 C (add extra SmI 2 if necessary). Upon completion, the reaction was quenched by adding 1/1/10 w/w/w mixture of K 2 CO 3 /potassium sodium tartrate (KNa tartrate)/water (22.8 kg) and MTBE (5.4 kg) at a rate to maintain the reaction temperature at ≤ -50 C. The reaction mixture was allowed to warm to ambient temperature and then additional K 2 CO 3 /KNa tartrate/water (84 kg), MTBE (51 L) and BHT (13 g) were added. The organic layer was separated, diluted with nheptane (13 L), and washed with water (13 kg). The aqueous layer was drained and the organic layer was concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (30 L) and azeotroped in vacuo at ≤ 50 C. The concentrate was diluted with n-heptane (15 L) and loaded onto a silica gel column which was pre-equilibrated with 3% v/v ethyl acetate in n-heptane solvent system (168 L). The column was eluted sequentially with: (1) 10% v/v ethyl acetate in n-heptane (655 L), (2) 13% v/v ethyl acetate in n-heptane (246 L), and (3) 15% v/v ethyl acetate in n-heptane (246 L). Desired fractions were stabilized with BHT (ca 0.22 g), combined and concentrated at ≤ 50 C in vacuo. The residue was diluted with n-heptane (20 L) and concentrated in vacuo at ≤ 50 C to give 8 (yield: 75-95%). 30.79, 28.78, 27.64, 26.68, 26.30, 26.09, 26.01, 25.96, 19.05, 18.76, 18.39, 18.17, 18.16, 17.95, -3.44, -3.80, -3.85, -4.05, -4.38, -4.41, -4.57, -4.69, -5.32 Allylic Alcohol 9 35,36,37,38pentaoxahexacyclo[29.3.1.1 11,15 .1 14,18 .1 25,28 .0 3,7 ]octatriacont-20-en-9-one Iodoaldehyde 8 (0.929 kg, 0.642 mol, 1 eq) was dissolved in anhydrous THF (8.6 kg) and anhydrous acetonitrile (4.0 kg). The reactor was kept under inert atmosphere and the oxygen level was monitored. (S)-Ligand (1.902 kg, 6.42 mol, 10 eq) was charged to another reactor and dissolved in anhydrous acetonitrile (20 kg). The reactor was kept under inert atmosphere and the oxygen level was monitored. Anhydrous chromium (II) chloride (CrCl 2 ; 0.789 kg, 6.42 mol, 10 eq) was weighed in a glove box under inert atmosphere and charged into the reactor. The resulting suspension was warmed up and triethylamine (0.65 kg, 6.4 mol, 10 eq) was added at a rate to maintain the reaction temperature at 25-45 C. The resulting mixture was stirred at 25-45 C for 60-120 minutes and then cooled. Anhydrous nickel (II) chloride (NiCl 2 ; 0.083 kg, 0.64 mol, 1 eq) was weighed in a glove box under inert atmosphere and charged into the reactor. The solution of 8 was added to the reaction mixture at 10-20 C over 40-80 minutes. The mixture was stirred at 10-20 C for two hours. n-Heptane (23 L) was added and the mixture was filtered. The filter was washed with n-heptane (18 L) and acetonitrile (18 L). The filtrate solution was allowed to settle and the bottom layer was removed. The bottom layer was extracted with nheptane (28 L). The combined n-heptane layers were washed with acetonitrile (11 L x 2) and concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (10 L) and azeotroped in vacuo at ≤ 50 C to give allylic alcohol 9 as a mixture of epimers at C.14. 62, 151.72, 151.59, 150.97, 150.90, 134.72, 134.28, 133.59, 130.10, 104.84, 87.49, 87.30, 81.67, 81.52, 80.70, 79.35, 78.88, 77.42, 76.90, 75.61, 75.48, 73.74, 73.47, 73.43, 73.06, 72.84, 72.37, 71.71, 71.49, 71.47, 71.38, 70.82, 70.71, 67.86, 63.92, 63.52, 56.99, 56.96, 49.06, 48.86, 47.44, 47.11, 44.23, 44.17, 42.43, 42.28, 38.80, 38.47, 36.32, 35.70, 35.68, 33.58, 32.83, 31.86, 31.30, 31.21, 31.09, 30.42, 30.20, 29.00, 28.64, 26.85, 26.76, 26.40, 26.38, 26.26, 26.23, 26.01, 25.95, 22.67, 19.37, 19.13, 18.79, 18.40, 18.16, 18.14, 18.07, 14.08, -2.18, -2.81, -3.13, -3.59, -3.80, -4.10, -4.20, -4.32, -4.46, -4.50, -4.60, -4.62, -4.74, -5.32, -5.34 .
Enone 10
(1R,3S,5R,6R,7S,11R,14S,15S,16S,17R,18S,19S,20E,25S,28S,31S,33R)-5-((2S)-2,3-Bis{[tertbutyl(dimethyl)silyl]oxy}propyl)-16,17,19-tris{[tert-butyl(dimethyl)silyl]oxy}-6-methoxy-33methyl-27,34-bis(methylene)-4, 35,36,37,38pentaoxahexacyclo[29.3.1.1 11,15 .1 14,18 .1 25,28 .0 3,7 ]octatriacont-20-ene-9,22-dione Allylic alcohol 9 (0.848 kg, 0.641 mol, 1 eq) was dissolved in DCM (10 kg). A solution of Dess-Martin periodinane (11.5 wt% solution in DCM, 2.72 kg, 0.737 mol, 1.15 eq) was added at a rate to maintain the reaction temperature at 20-30 C and the resulting mixture was stirred at 20-30 C (add extra Dess-Martin periodinane if necessary) Upon complete conversion, aqueous mixture of 5 wt% NaHCO 3 (6.29 kg) and 20 wt% Na 2 SO 3 (6.2 kg) were added and stirred (if necessary, add extra DCM to ensure adequate phase separation). The aqueous layer was sampled and monitored for its pH value and peroxide content (If pH < 7.5, wash with 5 wt% NaHCO 3 ; If peroxide was detected, repeat aqueous washing with 20 wt% Na 2 SO 3 ). The organic layer was separated and the aqueous layer was extracted with DCM (8.6 kg). All the organic layers were combined and concentrated in vacuo at ≤ 50 C. The residue was diluted with n-heptane (10 L) and azeotroped in vacuo at ≤ 50 C. The concentrate was diluted with n-heptane (14 L) and loaded onto a silica gel column which was pre-equilibrated with 3% v/v MTBE in n-heptane solvent system (168 L). The column was eluted sequentially with: (1) 9% v/v MTBE in nheptane (896 L), (2) 14% v/v MTBE in n-heptane (224 L) and (3) 16% v/v MTBE in n-heptane (280 L). Desired fractions were combined and concentrated in vacuo ≤ 50 C. The residue was diluted with n-heptane (20 L) and azeotroped in vacuo at ≤ 50 C. The residue was diluted with n-heptane (5 L) and stabilized with BHT (0.1 wt % equivalent to 10) to give enone 10 (60-80% yield from 8). J = 16.0, 7.0 Hz), 2.62-2.81 (4H, m), 2.48-2.58 (3H, m), 2.26-2.37 (1H, m), 1.54-2.08 (11H, m), 1.26-1.51 (2H, m), 1.11 (3H, J = 7.0 Hz), 1.01 (9H, s), 0.98 (9H, s), 0.92 (9H, s), 0.91 (9H, s), 0.90 (9H, s), 0.24 (3H, s), 0.18 (3H, s), 0.17 (3H, s), 0.11 (3H, s), 0.10 (3H, s), 0.09 (3H, s), 0.08 (3H, s), 0.07 (3H, s), 0.06 (3H, s), 0.02 (3H, s); 13 C NMR (100 MHz, CD 2 Cl 2 ) 207. 7, 200.3, 151.7, 146.6, 131.1, 105.1, 104.4, 87.7, 83.7, 80.7, 79.3, 78.8, 77.6, 77.5, 76.4, 75.5, 73.9, 72.8, 71.6, 71.1, 70.8, 67.9, 66.1, 56.9, 49.0, 47.6, 43.6, 42.5, 38.8, 35.9, 35.8, 33.6, 32.2, 32.1, 29.5, 28.6, 26.7, 26.3, 25.9, 25.8, 19.2, 18.9, 18.4, 18.2, 18. The solution of enone 10 (0.580 kg, 0.439 mol, 1 eq) in n-heptane was concentrated in vacuo at ≤ 50 C. The residue was dissolved in anhydrous THF (19.7 L) and treated with TBAF (1.0 M solution in THF, 2.85 L, 2.85 mol, 6.5 eq) buffered with imidazole hydrochloride (0.142 kg, 1.36 mol, 3.1 eq) at 10-25 C. Upon confirmation of the level of C.34/C35-diol (≤ 3%), toluene (7.6 kg) and water (8.7 kg) were added for extraction. The aqueous layer was separated and extracted with toluene (5.0 kg) and THF (5.2 kg). The aqueous layer was drained and the organic layer was combined with the first extract. The combined organic layers were concentrated in vacuo at ≤ 35 C. During the concentration, pentaol 14 was converted to 11 and 12. When the residual level of 14 was ≥ 5%, acetonitrile (3.3 kg) and water (0.42 kg) were added and azeotroped in vacuo < 35 C until the level came down to < 5%. Upon a completion, the residue was further azeotroped in vacuo with acetonitrile (4.6 kg) < 35 C. The residue was diluted with DCM (7.7 kg) and azeotroped in vacuo <35 C to give a mixture of 11 and 12. 11 (-C.12 isomer) 1 H NMR (400 MHz, CD 3 OD) 4. m), m), m), m), m), m), 4.10 (1H, dd, J= 8.9, 4.3 Hz) , 3.42-4.05 (12H, m), 3.32 (3H, s), 2.98-3.10 (2H, m), 2.40-2.84 (7H, m), 2.22-2.40 (4H, m), 2.02-2.18 (2H, m), 1.38-1.98 (12H, m), 1.10 (1H, d, J = 6.3 Hz), 0.90-1.05 (1H, m); 13 C NMR (100 MHz, CD 3 OD) 211. 01, 209.79, 151.30, 150.91, 104.27, 103.68, 86.69, 81.97, 79.88, 78.51, 77.57, 77.32, 76.70, 76.32, 76.04, 75.06, 73.39, 73.30, 70.12, 66.05, 65.88, 65.77, 55.84, 53.33, 44.00, 42.47, 41.35, 40.41, 38.42, 37.91, 35.58, 32.29, 31.24, 30.42, 30.34, 29.61, 28.81, 16.97 12 (-C.12 isomer) 1 H NMR (400 MHz, CD 3 OD) 4. m), m), m), m), dd, J= 8.4, 5.5 Hz), m), dd, J = 8.4, 4.6 Hz), 07 (9H, m) , 3.46-3.60 (3H, m), 3.39 (1H, d, J = 3.2 Hz), 3.33 (3H, s), 3.00 (1H, dd, J = 9.7, 1.9 Hz), 2.48-2.84 (9H, m), 2.05-2.37 (5H, m), 1.38-1.92 (11H, m), 1.10 (1H, d, J = 6.3 Hz), 0.90-1.05 (1H, m); 13 C NMR (100 MHz, CD 3 OD) 211. 43, 211.35, 152.84, 152.31, 105.99, 105.13, 88.51, 84.81, 83.64, 80.59, 79.80, 79.45, 78.69, 78.36, 77.94, 77.85, 76.92, 75.63, 74.84, 71.56, 67.87, 67.64, 67.42, 57.29, 54.88, 49.28, 48.65, 46.31, 44.00, 39.96, 39.85, 39.66, 37.09, 33.69, 32.72, 32.55, 31.99, 31.13, 30.13, 18.48 Diol 2 (1S,3S,6S,9S,12S,14R,16R,18S,20R,21R,22S,26R,29S,31R,32S,33R,35R,36S)-20-[(2S)-2,3-Dihydroxypropyl]-21-methoxy-14-methyl-8,15-bis(methylene)-2, 19,30,34,37,39,40,41octaoxanonacyclo[24.9.2.1 3,32 .1 3,33 .1 6,9 .1 12,16 .0 18,22 .0 29,36 .0 31,35 ]hentetracontan-24-one Ketone 11/12 (0.329 kg, 0.439 mol, 1 eq) was dissolved in DCM (7.7 kg) and treated with a pyridinium p-toluenesulfonate (PPTS; 0.607 kg, 2.42 mol, 5.5 eq) solution in DCM (1.7 kg) at 10-20 C. The resulting mixture was stirred at 10-20 C. The major diastereomer 11 reacted to provide diol 2 and the minor diastereomer 12 remained unreacted. When the residual level of 11 was > 1%, additional PPTS (0.055 kg) in DCM (0.15 kg) were added and the reaction was continued at 10-20 C. Upon completion, the reaction mixture was directly loaded on to a silica gel column which was pre-equilibrated with MTBE (200 L). The reactor was further rinsed with DCM (3.1 kg) and the rinse was loaded onto the column. The column was eluted sequentially with: (1) MTBE (125 L), (2) 96% v/v MTBE in acetonitrile (125 L), (3) 50% v/v MTBE in acetonitrile (250 L) and (4) acetonitrile (225 L). Desired fractions were combined, concentrated in vacuo < 35 C and azeotroped in vacuo with acetonitrile (4.6 kg) < 35 C. The residue was dissolved in acetonitrile (0.32 kg) and water (0.54 kg) and subjected to crystallization with diol 2 seed crystals (0.27 g, 0.36 mmol) and additional water (2.70 kg). The resulting crystals were filtered and the weight of the filtrate was monitored until the recovery ratio to the crystallization solvent was reached to ≥ 80%. The crystals were further washed with water (2.7 kg), dissolved in DCM (10.8 kg) and the solution was concentrated in vacuo at ≤ 25 C. The residue was diluted with acetonitrile (2.1 kg) and concentrated in vacuo at ≤ 40  to give 2 (55-75% yield from 10). 1 H NMR (400 MHz, CD 3 OD)  5.11-5.15 (1H, m), 5.00-5.04 (1H, m), 4. 86-4.89 (1H, m), 4.80-4.84 (1H, m), 4.70 (1H, t, J= 4.6 Hz), 4.61 (1H, t, J = 4.3 Hz), 4.47 (1H, d, J = 11.0 Hz), 4. 26-4.35 (2H, m), 4.15-4.20 (1H, m), 4.04-4.14 (2H, m), 3.93-4.03 (1H, m), 3.80-3.89 (3H, m), 3.65-3.76 (2H, m), 3.43-3.56 (2H, m) , 3.42 (3H, s), 3.36 (1H, d, J = 3.1 Hz), 2.93 (1H, dd, J = 11.9, 1.0 Hz), 2.82-2.92 (1H, m), 2.62-2.78 (2H, m), 1.66-2.51 (14, m), 1.23-1.64 (5H, m), 1.11 (3H, d, J = 6.7 Hz), 0.60-1.10 (1H, m); 13 C NMR (100 MHz, CD 3 OD) 208. 28, 154.36, 153.20, 111.15, 105.15, 105.04, 88.06, 84.08, 82.58, 82.10, 79.57, 78.63, 78.00, 77.87, 76.06, 75.86, 75.41, 74.77, 74.51, 74.44, 71.38, 69.86, 67.46, 57.45, 45.00, 40.09, 39.61, 36.87, 36.34, 33.17, 32.78, 32.16, 31.28, 31.22, 29.88, 27.26, 18.47 Eribulin Free Base (1S,3S,6S,9S,12S,14R,16R,18S,20R,21R,22S,26R,29S,31R,32S,33R,35R,36S )-20-[(2S)-3-Amino-2hydroxypropyl]-21-methoxy- 14-methyl-8,15-bis(methylene)-2,19,30,34,37,39,40,41-octaoxanonacyclo [24.9.2.1 3,32 .1 3,33 .1 6,9 .1 12,16 .0 18,22 .0 29,36 Diol 2 (0.259 kg, 0.354 mol, 1 eq) was dissolved in toluene (4.7 kg) and azeotroped in vacuo < 25 C. The residue was diluted with toluene (4.5 kg) to give a toluene solution for monitoring of water content. Water content was measured by Karl-Fischer (KF) titration method. If the KF value was > 125 ppm, the solution was azeotroped in vacuo < 25 C and diluted with toluene (4.5 kg) until the water content come down ≤ 125 ppm. If the KF value reached to the target value, the solution was concentrated and dissolved in anhydrous DCM (6.5 kg). 2,4,6-Collidine (0.172 kg, 1.27 mol, 4 eq) and pyridine (0.0014 g, 0.018 mol, 0.05 eq) in anhydrous DCM (84.1 g) were added and the mixture was cooled. A solution of Ts 2 O (0.124 kg, 0.380, 1.07 eq) in anhydrous DCM (3.4 kg) was added to the reaction mixture at a rate to maintain the reaction temperature ≤ -10 C and the mixture was stirred at ≤ -10 C. When the residual amount of diol 2 was < 3% or the generation of corresponding bis-tosylate was more than 4%, the reaction mixture was quenched by the addition of water (1.0 kg). The mixture was warmed up and then IPA (20.5 kg) and ammonium hydroxide (NH 4 OH; 25.7 kg) were added consecutively at 10-30 C. Upon complete consumption of epoxide 16 (target ≤ 0.85%; add extra NH 4 OH if necessary), the reaction mixture was concentrated in vacuo < 30 C. To the residue, DCM (20.7 kg) and a sufficient amount of buffer solution of NaHCO 3 /Na 2 CO 3 /water (9/9/182 w/w/w; not more than 5.166 kg) were added and extracted. The organic layer was separated and the aqueous layer was extracted with DCM (8.6 kg). The organic layer was separated and combined with the first extract. The combined organic layers were concentrated in vacuo < 30 C. The concentrate was diluted with acetonitrile (4.0 kg), and then loaded onto silica gel column which was preequilibrated with acetonitrile (200 L). The column was eluted sequentially with: (1) To the residue, DCM (13.9 kg) and a sufficient amount of buffer solution of NaHCO 3 /Na 2 CO 3 /water (9/9/182 w/w/w; not more than 15.51 kg) were added and extracted. The organic layer was separated and the aqueous layer was extracted with DCM (8.7 kg). The organic layer was separated and combined with the first extract. The combined organic layers were concentrated in vacuo < 30 C. The residue was dissolved in 75% v/v anhydrous DCM in n-pentane (6.12 kg) and filtered. The filtrate was concentrated in vacuo < 30 C, diluted with acetonitrile (2.1 kg) and concentrated in vacuo ≤ 35 C to give eribulin free base (75-95% yield). 
NMR Data Assignment for Eribulin Mesylate in CD

